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(54) ENGINE SOUND GENERATING DEVlOE 




|i?|Al3SlraGt: 

PURPOSE: To hear a desired engine sound by generating an optional engine 
sound different from the engine sound that th© vehiGle has in its cabin 



ecsfpespfidlng to d; rotating speed range ass^iatid W\h dnvef^s aeeeiemtii^^ 
operation. 

G^NiT'TyTlO^^N This engine sound generating device eonsists pf a ppv^er part 
m^Mi^ §tate ;Qutput part i phieh Qutputs a signal asrRespQnding iim aGt) V% ef 
tfle power part Ql^ tlie vehtele, an Mithm^ftfe pfociessihg part 2 which outputs ah 
a^ivitjf ^isM indiiialroh sighal i^rrespQhdih|( to the ablMtjjf state dn the baMs M 
the autput signal, a rriemary part 7 which stereo scjund data fer generatirig 
engine sound Gorresponding to the acti^/ity state of the power part of the vehiGle , 
and a sound signal generation part S ^A^hich generates sound data read out of the 
m^rnory part 7 as ^sGiind sigjhal a<iQording to thje ao^jvity state IndiGalion signal 
frgm f h€^: arfthMejjQ proGOBging part 3, 
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[Claim(s)] 

[Claim 1] The power unit working state output section which outputs the signal 
which changes corresponding to operation of the pQW:er unit of a oar. The data- 
processing section which detects the working state of a power unit based on the 
output signal from this power unit \A/orking slate output section, and carries out 
the operation output of the working state indication signal according to this 
condition, The memory section which memorized the voice data for generating 
the sound signal which presents change of the tone in which there was the 
engine sound of a request of a car, and which ****ed in the working state of a 
power unit, Engine sound generation equipment which consists of ttie sound: 
signal generation sections which generate the voice data read from said memory 
section based on the working state indication signal from said data-processing 
section M a sound signal. 

[Glaim 2] Engine sound generation equipment according to claim 1 characlerized 
by being what depended on false engine sound generated data generabfe in 
laJse by the thing to wfiich the Bn||ini yoipe dati rnernon^ed in sm$ fnempry 
section Fecorded and c^Fried out data ciSfRver^^ raw engine sound of a 

c^r; or GorTipositioh^^^(^ prndeterrrtiniyi electrical signal beffesreharid. 
[Glai m 3] It is engine sound generation equipment according to claim 1 
characterised by being two or more sine wa^^e signal data of a frequency with 



which the engine voice data memorized in said memory section differs, and for 
said sound signal generation section compounding predetermined two or more 
sine wave signal data based on the working state indication signal from said 
data-processing section, and generating a sound signal. 

[Claim 4] Engine sound generation equipment according to claim 1 characterized 
by having the voice data modulation section which carries out the frequency 
modulation of the voice data read based on the working state indication signal 
from said data-processing section corresponding to each operation field 
according to said working state indication signal while memorizing the voice data 
which corresponds for every operation field which divided said memory section 
into two or more area, and divided two or more working states of said power unit 
into each area. 

[Claim 5] Engine sound generation equipment according to claim 1 characterized 
by being the attachment electrode object which may output the engine ignition 
noise signal which said power unit working state output section was constituted 
possible [ wearing to the cigarette lighter of a car ], and superimposed on the 
cigarette lighter electrode. 

[Claim 6] Engine sound generation equipment according to claim 1 characterized 
by equipping the output of said sound signal generation section with the 
pronunciation section which generates the engine sound based on a sound 
signal through mechanical components, such as an amplifier. 
[Claim 7] Engine sound generation equipment according to claim 1 characterized 
by having connected with said sound signal generation section, having had the 
cassette adapter with which the cassette mount of the audio equipment carried in 
a car can be equipped, and making a sound signal refreshable in the sounding 
body of audio equipment through said cassette mount. 

[Claim 8] Engine sound generation equipment according to claim 1 characterized 
by enabling modification of the voice data generated by wearing to said applied 
part of said record medium while preparing the applied part which can equip with 
this record medium in the engine sound generation machine which contains said 
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an I G card which memorizes said voice data, 
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[Detailed Oe^Sf^^ljptta^ of the In^^anticsrii 
[00011 

Pridustri^^ %plicatiQn] Especially this invention is uspd in the car interior of a 
rosirn, pneratas thie ^rigine mmd of the msjuast a^ the p&mt urtit 

mmkit^ state of a oar, aiid rilaies; to; the engine ^uhd general ^£(uiprneiiit 
^hGS©; j^ir^hun enafeled. 

[0802] 

[Description of the Prior Art] Generally especialiy the engine sound of a car has a 
tone peculiar to the type of a car of each car to which it comes from an ihternal 
com bunion engine's explOi^ioin- Althoiig h pjossibility of such an engi ne sound of 
t)eoQrning^^^t^^ bjl prte ^id^ i^ also slfong,, oh thp olhef hahd, it t| afsd a MM- 
to obtain the ixoitin^g^fe % the enginie Sioynd, the rriuffier of a self^vehicti 
rnay be mantpulated and a tone ma| lie; chanpgd. 

pool] McsfBover, espeGially, between m young nian or a rrianiac, the; large foreign 



vehicle of a sports car or horsepower has, or there is interest to the peculiar 
engine sound which a luxury car has, and it asks for false experience in a car 
race or an amusement in many cases, without the ability being satisfied with the 
engine sound of a self-vehicle. 

[0004] Furthermore, instead of the engine power car using the internal 
combustion engine which uses a gasoline as a fuel from energy problems or the 
problem of air pollution, the electric vehicle attracts attention and, recently, it is in 
the situation which becomes impossible [ becoming the quiet electric sound 
which made the motor power, and hearing an engine sound ]. 
[0005] 

[Problem(s) to be Solved by the Invention] The inclination to ask for a traditional 
engine sound in a situation which was mentioned above has a strong thing, and it 
also becomes starting the noise pollution to the perimeter by the result of having 
manipulated the muffler of a self-vehicle. As for the action which asks for the 
engine sound of such a car in the inside which cannot obtain especially a luxury 
car, this becomes a still stronger thing with the shift to an electric vehicle. 
[0006] Moreover, although the silence of the vehicle interior of a room 
accompanying high-performance-izing of a car is desirable for those who ask for 
this, for those who ask for the feelings of operation by the engine sound, it has 
become the thing [ try ] which is not carry out main, and it will also become a big 
burden for the production side of a car to arrange the type of a car which replies 
to each of these demands. 

[0007] Then, this invention uses as an offer plug the engine sound generation 
equipment which can hear the traditional engine sound looked at by a high-class 
passenger car and the sports car independently [ sound / which a self-vehicle 
has / engine ] in the vehicle interior of a room. 
[0008] 

[Means for Solving the Problem] The power unit working state output section 
which outputs the signal corresponding to operation of the power unit of a car, 
The data-processing section which detects the output signal from this power unit 



working state output section, and carries out the operation output of the working 
state indication signal according to this condition, The memory section which 
memorized the voice data for generating the sound signal which presents change 
of the tone in which there was the engine sound of a request of a car, and which 
****ed in the working state of a power unit, Engine sound generation equipment 
consists of the sound signal generation sections which generate the voice data 
read from said memory section based on the working state indication signal from 
said data-processing section as a sound signal. 

[0009] Moreover, the thing which formed the raw engine sound into sound 
recording data as voice data, It is a thing containing false engine sounds, such as 
what was processed as frequency data beforehand approximated using the sine 
wave. It constitutes so that a broadband may be covered by little memory by 
carrying out the frequency modulation of the voice data, and reproducing. It has 
the attachment electrode object which furthermore extracts an engine ignition 
noise signal from the cigarette lighter of a car as the power unit working state 
output section, and it constitutes in order to carry out playback pronunciation of 
the sound signal by the cassette adapter to the cassette mount of a car audio 
device. 
[0010] 

[Function] For example, the voltage signal which contains an engine ignition 
noise by wearing of the attachment electrode object to a cigarette lighter is 
incorporated, an engine speed can be detected based on the working state 
output signal proportional to the engine speed shaped in waveform, the voice 
data corresponding to the working state indication signal based on this detection 
result can be read from the memory section, and the engine sound of the request 
corresponding to an engine speed can hear it easily in the vehicle interior of a 
room by the sound signal generation section generating a sound signal, and 
making it utter by loudspeakers, such as a car audio device. 
[0011] 

[Example] Drawing 1 shows the most fundamental simple block diagram of the 



engine sound generation equipment concerning this invention. Tlie power unit 
working state output section 1 For example, firing circuit 1 A whicli outputs the 
ignition pulse signal from an engine ignition system, The cigarette lighter of 
pickup sensor 1B arranged at the engine gear section and a car is equipped. 
Attachment electrode 1C which can extract an engine ignition noise, The signal 
corresponding to an engine speed by engine throttle opening whenever [ valve- 
opening / in which an output is possible ] Sensor 1 D, Or it is constituted by what 
can acquire the output signal corresponding to the rotation working state of an 
engine or a motor which is the power unit of cars, such as motor rotation sensor 
1 E which outputs the signal corresponding to the motor engine speed which is 
the power unit of an electric-type automobile. 

[0012] Here, although explained per configuration at the time of using attachment 
electrode object 1C, the voltage signal which the engine ignition noise 
superimposed is outputted to the electrode of a cigarette lighter, and this voltage 
signal is supplied to attachment electrode object 1 C by electrical connection. 
Since the high frequency noise other than an engine ignition noise (signal 
corresponding to an engine speed) is overlapped on this voltage signal, he is 
trying for the electrical signal acquired from attachment electrode object 1C to 
take out a part for an ignition noise as an engine speed signal through the signal 
filter circuit 2. 

[001 3] Said signal filter circuit 2 can be judged to the signal of the width of face 
(narrow width efface) which is not possible as a pulse of engine rotation for 
example, to be a noise, and the configuration which disregards the signal edge 
can be given as a filter function. For this filter function, it can give also by the 
data-processing sections 3, such as a microcomputer mention later, for example, 
in the case of a four-cycle 4-cylinder engine, the engine ignition periods at the 
time of 15000rpm (maximum engine speed) are 2msec(s). Since it becomes, the 
signal not more than it can carry out count processing only of the engine-speed 
component signal by judge with the noise signal which is not possible and the 
pulse edge which is a count processing object be disregard by that pulse period 



measurement at the time of such a signal input. 

[0014] Moreover, while passing only a pulse signal as the noise-rejection 
technique mentioned above in said signal filter circuit 2, it is also possible it to 
carry out input process, using only the pulse signal which the data-processing 
section 3 is made to memorize the change property of a right engine ignition 
signal, judges with a noise when the properties ( whenever [ pulse width and 
pulse ] the direction of-izing, variation, etc.) of the pulse signal actually inputted 
separate from a storage property, and fulfills a property as the signal 
corresponding to engine ignition. 

[001 5] A voltage signal including the engine ignition noise signal supplied by 
attachment electrode object 1C is inputted as a pulse signal corresponding to an 
engine speed by judgment processing of an input stage [ in / for the signal filter 
circuit 2 which was mentioned above / through or the data-processing section 3 ]. 
The engine-speed detection in the data-processing section 3 counts the clock 
signal from the clock signal generating section 5 of high frequency for every input 
pulse signal cycle with a counter 4, and asks for an engine speed by the 
operation from that pulse period for every input pulse signal in operation part 6 
based on this counted value. 

[0016] In operation part 6, the memory address finger Sadanobu number 
corresponding to the engine-speed data for which it asked in this way defined 
beforehand is outputted, and the appointed address stored data of the memory 
section (ROM) 7 which memorized voice data is read. The address capacity is 
set up by whether it faces reproducing the voice data which a setup of the 
addressing signal in operation part 6 is made to correspond to the memory 
address of the voice data memorized in the memory section 7, and is memorized 
in the memory section 7 as a sound signal, and which makes engine-speed 
change carry out correspondence change smoothly. 

[001 7] In this example, microphone sound recording was carried out [ sound / of 
a high-class sports car / raw / engine ] as voice data memorized in the memory 
section 7, and the sound recording data is subdivided and digitized for every 



engine-speed band with predetermined resolving power. That is, an accelerator 
is operated from an idling, the engine of a high-class sports car is gradually 
increased to a maximum engine speed [ in / for an engine speed / actual transit ], 
and it records as a signal A which shows the engine sound change 
accompanying the increment in an engine speed to drawing 2 recorded as 
analog signalling frequency. 

[0018] in this way, the recorded analog signalling frequency — for example, 
dozens msec(s) every it divides, and it assigns memory block of the memory 
section 7, and it is made to memorize in this division unit the sampling period 
which carries out sampling digitization of the analog signalling frequency A - 
dozens msec(s) every — it is set up on a still finer frequency, for example, a 
32kHz signal cycle, for every division unit. 

[0019] As shown in drawing 3 , the memory area of the memory section 7 is 
classified with a configuration called the memory block 7A, 7B, and 7C 
corresponding to said division unit. The addresses, such as seven A001 which 
memorizes the sampling data for every still shorter periods, such as said 32kHz 
signal, for each memory-block 7A etc., seven A002, and seven A003, are set up. 
It is made to memorize as voice data which carried out sampling digital 
conversion of said analog signalling frequency to this address. 
[0020] The voice data memorized in the memory section 7 is read from memory 
block of the division unit part corresponding to an input engine speed in the data- 
processing section 3, and it is outputted to the sound signal generation section 8 
in order to reproduce as a frequency-characteristics signal of a division unit part 
by composition of the voice data memorized to each address in the memory 
block. 

[0021] For example, since the voice data memorized to each address of memory- 
block 7 A of the memory section 7 is memorized as fragmentation digital data 
according the analog signalling frequency property of a division unit part that 
drawing 2 corresponds, to a sampling period, the digital data read from each 
address of this memory-block 7A is reproducible with having been easily shown 



in drawing 2 to the same analog signalling frequency by carrying out D/A 
conversion one by one a sampling period and the same conversion period. 
[0022] Thus, the sound signal generated in the sound signal generation section 8 
If the sounding bodies 10, such as a loudspeaker, can be made to utter through 
amplifier 9 and the input signal to the data-processing section 3 is continuing 
being inputted at a fixed rotational frequency It can be made to utter as a 
regenerative signal of the division unit part shown in drawing 2 of the frequency 
which ****ed in the rotational frequency. In the data-processing section 3, the 
address signal (working state indication signal) of the corresponding division unit 
part by frequency (rotational frequency) change of an input signal is outputted to 
the memory section 7. The tone change very near the raw engine sound 
corresponding to the frequency band (engine speed) of an input signal can be 
generated by read-out and sound signal generation of the corresponding voice 
data from memory block. 

[0023] Although an engine sound is easily reproducible by making the memory 
section 7 memorize a desired engine sound beforehand by the fundamental 
configuration explained above, when making a smooth engine sound utter to 
change of an input signal more or asking for an actually near engine sound, it 
explains below per other examples for lessening capacity of the memory section 
7. 

[0024] Drawing 4 makes the memory section 7 a smaller capacity, and enables it 
to reproduce an engine sound. As shown in drawing 3 , for carrying out division 
storage by the same memory-block method altogether, capacity becomes large 
extremely to all the bands of an engine speed. Since a division unit must be 
divided with a finer time interval in order to obtain a smooth tone change 
especially, and it will become very [ in capacity ] expensive, with a comparatively 
coarse band data storage Frequency modulation processing of the playback 
frequency based on this stored data is carried out, and it is made to carry out a 
playback output. 

[0025] That is, in drawing, sound recording digitization storage is beforehand 



carried out [ sound / raw / engine ] to the memory section 7 at the engine speed 
which takes the lead in the band which divided two or more all bands of an 
engine speed, and each divided them, and based on the stored data, frequency 
modulation is performed and it reproduces by the actual engine speed. 
[0026] Microphone sound recording of the raw engine sound of the car of engine- 
speed 600rpm, 2000rpm, and 3500rpm is specifically carried out with exhaust 
sound. The memory section 7 is made to memorize the digitized voice data 
based on this specific engine speed. It asks for an actual input engine speed in 
the data-processing section 3, said specific rotational frequency output read from 
the memory section 7 by that rotational frequency operation output is modulated 
by the frequency modulation section 1 1, and this modulating signal is reproduced 
in the sound signal generation section 8. 

[0027] At the frequency modulation section 1 1 , it is 600 - 2000rpm by the 
rotational frequency operation output from the data-processing section 3 to the 
voice data corresponding to BOOrpm from the memory section 7. Frequency 
modulation is performed and it is 2000rpm of the memory section 7. To voice 
data, it is 1900 - 3500rpm. Frequency modulation is performed and an actual 
engine speed is 3400rpm. In the above band, it is 3500rpm of the memory 
section 7. The frequency modulation of voice data is performed and it reproduces. 
Therefore, also to a big change of the engine speed which can compare with 
memorizing voice data in a fine division unit as all bands are shown in drawing 3 , 
can lessen memory capacity of the memory section 7 sharply, and is inputted, 
since the read-out cycle from the memory section 7 is little continuous frequency 
modulation, responsibility improves. 

[0028] Thus, since voice playback can be respectively carried out based on the 
fundamental voice data for every band of the heterogeneous compass from a low 
rotation region to [ in order to memorize the voice data corresponding to two or 
more central engine speeds and to perform frequency modulation to this to all the 
bands of an engine speed ] a high rotation region, the voice playback near a raw 
engine sound is attained with reduction of the memory capacity of the memory 



section 7. 

[0029] As voice data explained so far, actually carry out [ sound / of a car / 
engine ] microphone sound recording, and although what carried out digitization 
storage was used Although such a raw engine sound is reproduced more 
faithfully, to others, frequency analysis is carried out [ sound / such / raw / 
engine ] beforehand. Can reproduce a false engine sound by preparing the sine 
wave of the wave number two or more rounds, and compounding these, and by 
the false engine sound method by sine wave composition of such arbitration It is 
possible to reproduce the voice which could also reproduce as voice of different 
arbitration from the engine sound of the car which exists really especially, for 
example, was imitated in the jet engine sound etc. as a false engine sound which 
changes according to an engine-speed input. 

[0030] For example, wavelength (msec) is 66.668, 33.334, 22.222, 16.667, 
11.111, and 8.335. Two or more sine wave data are memorized in the memory 
section 7. Selection composition of the sine wave data of each of said 
wavelength is carried out with the actual engine-speed operation output for which 
it asked in the data-processing section 3. Or if it compares with the method which 
reads and compounds the division data for every band which became 
reproducible [ a false engine sound ] by performing frequency modulation as 
mentioned above, especially were mentioned above corresponding to a rotational 
frequency, there is an advantage that change of the playback sound to Increase 
and decrease of change is obtained continuously. 

[0031] Moreover, as drawing 3 explained from drawing 1 , while carrying out 
[ sound / raw / engine ] rotational frequency change and carrying out microphone 
sound recording When digitizing this and making the memory section 7 
memorize as voice data, actual engine revolving speed control Big variation will 
arise in the consistency of voice data in the case where change carried out 
comparatively slowly when making an abrupt change to time amount is made, 
and the playback sound will become monotonous only by single change data. 
[0032] For example, the change sounds differ greatly by the case where the 



increment in a rate is calmly carried out witli the case where sudden acceleration 
is carried out at the time of a rotational frequency rise, or the engine sound also 
differs by the actual operation situation of usually not carrying out sudden 
change-ization like the time of a rise by operation to the rotational frequency 
change being greatly controlled by accelerator actuation at the time of engine- 
speed descent at the time of a rotational frequency rise. 
[0033] Make the example in drawing 5 correspond to the difference of rate of 
change to the time amount of such an engine speed, it makes the voice data in 
two or more change patterns memorize, chooses the change pattern data 
corresponding to the rate of change of an actual engine-speed input, and 
reproduces them. 

[0034] It constitutes from 72 and 73. drawing - setting - the memory section 7 ~ 
three R0Ms71 -- The voice data which recorded and digitized the raw engine 
sound at the time of carrying out the rotation rise of the engine slowly by the 
same sampling method is remembered to have been shown in R0M71 at 
drawing 2 . The voice data at the time of carrying out an engine-speed rise 
quickly like ROM72 is memorized, and the voice data corresponding to the 
engine sound when carrying out natural descent is memorized by ROM73 by 
back accelerator opening which raised the engine once to the highest rotation 
region. 

[0035] While the same method may be used and the operation output of the 
engine speed actual in the data-processing section 3 is carried out with the 
storage format to each ROM having been shown in drawing 3 The operation 
output of the rate of change is carried out at coincidence, and each ROM to 
which the memory section 7 corresponded with a discernment output including 
the rise and descent is chosen, the voice data of memory block to which said 
selected ROM corresponds with an engine-speed operation output is read, and it 
is reproduced in the sound signal generation section 8. 
[0036] Therefore, the engine sound which presents the voice change near the 
actuation feeling of the operator who becomes reproducible [ a more realistic 



engine sound ] and performs accelerator control can be obtained. Moreover, in 
order to bring close to the engine sound corresponding to an actual transit 
situation, that what is necessary is just to memorize the engine sound colorfully 
according to such a situation, wearing immobilization of the microphone is carried 
out at a muffler part, engine sound change which actually runs a highway is 
recorded, and it becomes possible by regenerating as digitization voice data. 
[0037] IVIoreover, although engine sound generation sufficient [ as a storage 
method of the voice data to such the memory section 7 ] by making specific voice 
data memorize beforehand at the time of manufacture of this whole equipment is 
obtained For example, engine voice data is stored in the record medium of 
another objects, such as an IC card, the memory section 7 is equipped with this 
at arbitration, or the reader of another object is equipped, and the memory 
section 7 can be made to carry out data transfer storage. 
[0038] Thus, the IC card which memorized various engine sounds for example 
beforehand with constituting is prepared. [ whether a desired engine sound is 
specified out of these contents of storage, and the memory section 7 is made to 
carry out transfer storage, and ] Or an engine sound which is different in two or 
more IC cards is memorized and prepared, the transfer storage of the desired 
engine sound data can be carried out by point substitute of an IC card etc., and it 
becomes possible to make arbitration generate the engine sound united with the 
temper and transit environment of the day of an operator. 
[0039] Drawing 6 shows the typical equipment structure in the case of actually 
applying the system configuration of this invention explained so far to a car. In 
drawing, 12 is an attachment electrode object which equips the cigarette lighter 
of a car, is connected with the electrode, and takes out the engine ignition noise 
signal corresponding to an engine engine speed, and is equivalent to 1C of 
drawing 1 . 

[0040] After a code connects with the engine sound generation machine 13, and 
said attachment electrode object 12 inputs the engine ignition noise signal from a 
cigarette lighter through a filter etc. in it or carries out noise judging processing in 



said generation machine 13 side, it is calculated by the rotational frequency 
signal. 

[0041] The engine sound generation machine 13 is equipped with the display 17 
which displays the switch sections 16 which choose a voice class with the IC 
card slot 15 which can equip with IC card 14 which it was constituted including 
the data-processing section 3 shown in drawing 1 , the memory section 7, and 
the processing circuit section of sound signal generation section 8 grade, for 
example, was mentioned above, and those contents of selection. 
[0042] Thus, the constituted engine sound generation machine 13 outputs the 
sound signal by which analogue conversion was carried out, and is made to utter 
the engine sound which used the audio equipment of a car by the cassette 
adapter 18 through the code. 

[0043] said cassette adapter 18 can be constitute from structure of the common 
knowledge which contact the reading head and enabled it to transmit a sound 
signal to the playback section of audio equipment with the structure which can be 
structurally set to the cassette tape applied part of audio equipment , and do not 
need to prepare other playback amplifier or loudspeakers for dedication in many 
situations use especially by the car , it be advantageous also in vehicle indoor 
tooth space , and utility value go up it . 

[0044] The concrete structure as such equipment should just carry out a 
selection design freely depending on how for various methods to be possible and 
use by the configuration which gives the small loudspeaker of dedication to the 
engine sound generation machine 13, with the detecting element which asks for 
an actual engine speed or a motor engine speed. 

[0045] Moreover, various detection methods shown by drawing 1 in others 
although the noise signal from a cigarette lighter was used as mentioned above 
as detection of an engine speed are possible. Depend according to each and 
exact rotational frequency detection is received. Low-pass voice also reproduces 
certainly the voice data time amount length in the division unit shown by drawing 
2 by considering as the inverse number of the lowest frequency as audible-sound 
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[Brief Description of the Drawings] 

[Drawing 1] The circuit bioqi^^ diagram of Uie typiqal exarnple of this invention. 
[Drawing 2] The engine sound electrical-potential-ditfe forrn chart 

showing the voicfe data sampling of this inventioni. 

[Drawing 3] The voice data storage ^^res explariatory view of the merftory sectidn 
which constitutes this invention. 

[Drawing 4] The circuit block diagram of an important section showing other 
examples of this indention . 

[Drawing 5] The circuit block diagram of an important section showing the 
e^^arn pie of further othpr^; el inv@n ton. 

[Drawing 6] Structural drawing showiri|[ the>^^ equlpmpht it^ 

constituted as concrete structure of th is Invention . 
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